Introduction: Coesite, a high-pressure silica polymorph, is a diagnostic indicator of impact cratering in quartzbearing target rocks. The formation mechanism of coesite during hypervelocity impacts has been debated since its discovery (in impact rocks) in the 1960s. In impactites, coesite is preserved as a metastable phase in crystalline rocks that experienced peak shock pressures above ~30-40 GPa [1], and in porous sedimentary rocks shocked at pressures as low as ~10 GPa [2]. There is a general consensus that coesite within impactites originates by crystallization from a dense amorphous phase during shock unloading, when the pressure release path passes through the coesite stability field. The precursor amorphous phase may be a silica shock melt [1] or a densified diaplectic silica glass [3]. We present in turn evidence for direct solid-state quartz-to-coesite transformation in shocked coesitebearing quartz ejecta from the Australasian tektite/microtektite strewn field, which is the largest and youngest (~0.8 Myr old) on Earth. These findings contradict conventional models for coesite formation, but appear consistent with recent observations from the Kamil crater, the smallest coesite-bearing impact crater reported so far [4].
